INTRODUCTION
Heterocyclic amines (HCAs) are naturally occurring genotoxins produced by cooking meat and fish. Some of them are known to be carcinogens in rodents (1). The interaction of active metabolites of HCAs with cellular macromolecules plays an important role in toxicity, cell death and carcinogenesis. The primary metabolic activation of HCAs is N-hydroxylation by cytochrome P450s, followed by phase I1 metabolism to form reactive 0-esterified derivatives through the action of '0-acetyltransferase or sulfotransferase.
The resultant activated esters are metastable and readily cleave heterolytic N -0 bonds to form highly reactive aryl nitrenium ions. The aryl nitrenium ions are believed to be the ultimate reactive metabolites, which attack DNA to form DNA adducts. Adduct formation with nitreniums ions occurs predominantly at the C8 position of 2'-deoxyguanosine (dG) through the exocyclic N atom (2) and to a lesser extent at the N2 position of dG through the most cationic carbon resonance stabilized from initial nitrenium ion intermediates (1,2). (Scheme]) Scheme 1
Nowadays, many kinds of DNA adducts with HCAs are obtained.
The most conventional method to gain HCAs-DNA adducts involves the 0-acetylation of the N-hydroxylamine derivatives of HCAs followed by coincubation with dG or DNA at a neutral pH. This biomimetic reaction system is useful to understand the reactivity and positional selectivity of resulting nitrenium ions to nucleobases. However, there still remain problems such as I: difficulty in availability of the nitro derivatives of HCAs as the starting materials, -2: low yield of HCAs-DNA adducts via the N-acyloxyarylamines systems, 3: demands of trcmendous amounts of repeated HPLC separation-fractionation, and so on.
To overcome these deficiencies, an alternative method to gain HCAs-DNA adduct with an efficient yield has been needed Recently, some dG-C8 adducts were synthesized by the Buchwald-Hartwig amination reaction using protected 8-bromodeoxyguanosine (8-Br-dG) with aminoarenes (3). Wang and Rizzo reported the chemical synthesis of a dG adduct with a carcinogenic heterocyclic amine, 2-amino-3-methylimidazo[4,.5-flquinoline (IQ), i.c. a dG-C8-IQ adduct, Crom N,O-protected 8-Br-dG and IQ using lhe Pd, dba, and BINAP systcm (3a) . In this casc, the STABASE protection of the N2 of 8-Br-dG and the use of LiHMDS as a base are critical for the successful coupling reaction. However, this reaction system is also found to be effective to gain only DNA adducts derived from IQ-type compounds and other kinds of HCAs have not been shown to be synthesized as dGC8 adducts. More recently, Gillet and Scharer reported that a 4,4'-dimethoxytrityl (DMTr) group for N' protection o f dG is compatible with the coupling oi 8-Br-dG and arylamine.(3b) Using the BINAF' ligand, scveral DNA adducts from aminoarenes have been synthesized.
However, they did not show [hat applicability of this system fo dG-C8 adduct synthcsis derived from HCAs.
We describe here an improvement of the method developed by Gillet and Scharers in order to gain d G C 8 adducts with HCAs.
RESULTS AND DISCUSSION.
NZ, O-protected 8-Br-dG 2, compatible for arylamination reaction condition, was synthesized as follows (Scheme 2). 8-Br-dG was obtained from bromination of dG using aqueous bromine. TBDMS groups were introduced by a TBDMSClhmidazole system in DMF as a solvenl. O'-Benzylation of 3',5'-O-TBDMS-X--Br-dG was performed via Mitsunobu conditions. DMTrCl in a pyridine system was used for the introduction of a DMTr group at N ' position of 0'-bcnzyl-3',5'-O-TBDMS-8-Br-dG to give 2. Compound 2 was then subjccted to an arylamination reaction, using 10 mol o/o ofPd,dba, as a catalyst source, BINAP as a phosphine ligand, and NaO-t-Bu, which were used in the method described by Gillet and Scharer.
A coupling reaction of McIQx 1 was attempted at a reaction temperature of 1 0 "C. In this reaction systcm, the consumption of the starting material 2 was confirmed, but many unidentified spots were observed in TLC analyses, and it was difficult to pciform column separation of the desired compound 3. Furthermore, coupling compound 3 was obtained only in trace amounts. This result made us try Lo find a more adequate coupling conditions. A lower reaction temperature and an alternative use of Pd(OAc), for the Pd source were ineffective. However, using xantphos as a phosphine ligand combined with Cs,CO, as a base, coupling compound 3 was obtained at a 97 5%) yield (Scheme 2).
The coupling reaction proceeded smoothly and was completed within two hours. We are now attempting the coupling reaction of 2 with other types of HCAs. As well as this, subsequent deprotection procedures to gain authentic DNA adducts of carcinogenic HCAs will be developed in our laboratory. 
